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CLAIMS 

1. (curreutly amended) A data recorder comprising: 

an angular fate sensor iprodndng an angular rate sensor 01^ 

* processor coupled td the angular rate sensor, a«d , ^ 

a memory coupled to tiie processor for storing the angular rate sensor output: and 

' an apfi^dar rate filter •6ovi)led between' the a n gular rate sen«or"and the nmr■e^^r^r 

: for allowing the angular rate sensor! output to reach the nmoessor only wh^ the angiilar rat^ 
: gansof duto M is Tyith f Ti a freouencv ranee. 

2. (currently amaided) The 4ata recorder of claim -t 57_fiirther^ comprising a comparing, 
means for comparing die angular rate isensor output with an.angular rate threshold. 

. .. . ' . . ^' recorder of claim 2 further comprising .storing means ior' staring ... 

the angular rate sensor output in the memory if the angular rate sensor output is greater than the. . 
angular rate threshold. 

4;(6ngmal) The data recordejr of claiin 2 where tiie processor is cpnfigured.to store ithe. 
. angular rate sensor output in the memory if the angular rate sensor output is greater than the 
angular rate threshold, 

.^'S^P^^^ The data recorder of claiin 4 further coiiq^ 
for coiitiDUOUsly saniphng theanguli^^^ 

claim 4 where Ae processor is configured tpL 
contimiously saixq>le the angular rate denser output 
7. (cancelled) ; 
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8: (cuirently amended) tl^e 4ata recorder of claim [7}'6furth* c^ 
for aii^>liiying (Jhe angular rate sens^^ 

9. (original) The data recbrdeir of claim 8 furttier compdsiog aij .analog-to-.digifal 
coftverter coupled to llie angular iate|sea$or output for converting the angular rate sensor output 
to a digital value. 

10. (origiiial) The data recorder of claim 9 further conqjrismg a linear acceletometer 

producinig a linear acceleroraeter outp|ut. 

. . SP^^I . reoorder of claim. 10 farther comprising a. comparator, ifor 

comparing the linear accelerometer oiitput with a linear acceleration threshold. 

12. (original) The data recorder of claim 1 1 where the processor is configured to store 
the linear aCcelerometer oii^t in the memory if the linear .accelerometer ou^ut exceeds the 

• lineafacpeleration threshold. 

13. (currently amended) The kata recorder of claim 12 including a huinidity sensor, the 
humidity sensor producing a humiditjj sensor output, and the processor is configured to store tiie • 
humidity sensor output in the m emoryi 

: 

^'^■ (<i'>^eatly mmddi) The ;data recorder of claimi 13' including a ten^erature- seiisor^ 
tiie temperature sensor producing a temperature sensor output, and the processor is configured to : 
store the teittperature sensOT output in the m emory. 

15. (original) The data recordd: of claim 14 including a data communication interface. 

16; (origioal) The data i:ecord4r of claim 15 where the processor is configured to receive 
information firc&n the data communicajtion interfece and the processor is configured to transmit 
injKmnation through the data communibation interface. 
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17: (ciHTOTtly amended) A dftia recorder coiiq>risi^ 

* ^^t l«»ear accelerotoeterproduckg a first linear acceleiometer o 

* fiist angiilar rate sen?;or producing a first aii^ar rate seasor output; . 
amemory;. 

aa^ a processor coupjed to the first linear accelerometer, the first mgular rate 
sensor ahd ttxe rnradbry, Hie processor configiired to store ihe first linear accelerometer" output 
and the first angular rate sensor output in the memory; 

. . iLfest Ijpeay acceleroiaeter filter for allowing t he first \m^r accBlemrnUi^ ' ^^.^ 
to reach the processor if the first linear accelerometer n u tput is within a first freQuennv ^ tip^- 
and 

" ■ aJ«t anmdaf rate senior filter for allowing the first angular r ate sensor 011^ 11^ to 

lyach the processo r if the first a n g ula rir ate sensor output is withiti a second fi^guencv ranp a 

18. (currently amended) The data recorder of claim 17 fiirtfaor oomprising where the fa] 
first hnoar aco o loromotor filter frequency ra nge and the second freniiegcv ranpe are 
pr6miTmiahle"Hv for allownnfT nniv fi^^ ■ ^ Unnnr n,^nnir,^»,»f»T. frcqu o n c' yj n agt, 
r e ach the processor. 

19. (cancelled) 

20- (cunentiy amended) The. data, recorder of claim 18 fijithcr coinpiising a fcst 
angular rate sensor gain circuit coupled to the first angular rate sensor ou^t for amplifting the 
: first angular Wte sensor output and a:first linear accelerometer gain circuit coupled to the! first 
linear accelerometer output for anq)li^Hns the first linear accelerometer output, 
21 . (currently amended)' A data record<7 comprising: 
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3n X-axis Imear accelfrometerproduciiig an X-axis linear accelerometer output; 

a Y-axis linear acceleipmeter produciog a Y-axis linear accelerometer ou^ut; 

a Z-axis linear accelerometer producing a Z-axis linear accelerometer output; 

a roll angular rate sensor producing a roll angular rate sensor output; 

3 pitch angular rate sensor producing a pitch angular rate sensor output; 

a yaw angular rate sensor producing a yaw angular rate sensor output; 
a memory; aa4 i 

, ■ apiocessor;; ; • 

a roll filtey gpupled between the roll angula r rate sensor the nmceg^nr tn ai^ o,y 
the roll filter output to reach the nrocessnr only if the m U filter out«nt is within a ft^ i^ny 
range: 

a pitch fitter coupled between the pitch anmili ^ r rate sensor and the nroc.eW t» 
allow the pitch filter outpi^t to reach: tfae processor only if the i^im h filter nntniit wifh^^ rt., 

ftequencyi'an ^e- and 

a yaw filter coupled between the vaw anoula r rate sensor and the OTocessnr to 
• aUow the ygw fi^er output to reach the processor only if tfie ^ y, filter nnip it i« ^>v»-^ ^ 
frequency ranoft- 

Wherqj^ ft l ^ Tffocessor : is c onfigured to eootifluqualy monitor ..the jX-^axis linear 
accelaoraeta:, the Y-aids linew accelferometer, the Z-axis linear acceleromet^; the roU an^ar 
rate sensor, the pitch angular rate seikor and the yaw angular rate sensor and to store in tde 
memory the X-axis linear accelerome;ter output, the Y-axis linear accelerometer ou^jat, the Z- 
fflds linear accelerometer ou^ul, the roll angular rate sensor ou^ut, and the pitch angular rate 
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. ''''^^ the pitoh angulor ntq oonflor and Ifae jn^r angular into oooaor. ou tp ut if onfcof.the 
X-axis linear accelerometef oujEOlLithe Y-axis linear acdelerometer output, the Z-axis linear 
accelerometer the roll angula;- rate seasor ou^ the pitch angular rate sensor outputs 

^ ihe yaw angular rate sensor SHtElit exceed a pre-deten^ 

22. (original) The data recorder of claim 21 where the processor is configuied to store in 
■ themeoroiy atime staijQp: I " " " 

. .. 2^-.. amended) ..The ;data.reccTd«:. of claim 22 where an.X.axi^ 
to the X-axis linear accelerometer, a ;Y-axis filter is coiq)led to the Y-aris linear accelerometer, 
aa^a Z-axis filter is covpled to the zf axis linear accelerntn^t^ fi w miii^kd to tfao roU 
mgular nxto G o ndor. g pitch filtor ic cbuplod tn ftin yifni, n^j^^in. .^^^pT/n n d a i t iti- mt o x L 
couplod to th e yaw ongulor rato sens e*. 

24. (original) the data recorder of claim 23 where an X-axis, gain circuit is coupled to 
the X-axis filter, a Y-axis gain circuit is coupled to the Y-axis filter, a Z-axis gain circuit is 
coupled to Ae Z-axis filter, a roU gaiij circuit is connected to the roll filter, a pitch gain circuit is 
connected to the pitch filter, and a yaw gain circuit is connected to tixe yaw filter. 

25. (currently ainended) A mbtfabd of operating a self-contained data, recorder, the self- 
^^^^^. ^^ a l»9^m& an angular rale sensor. with, an angular, rate, sensor . 
output, a processor, an angular rate s^r bet ween the angular rate senscw and the pmcessor for 

t 

allowjpR the angnlar rate sensor oiitrim to reach the processor only if th^ anpular rate sensnr 
output is within a frequency ranee, a niemory, aiid a power supply comprising the steps of: 
continuoufl ly saodipliiag the angular rate sensor output; . 
• cainparing the angular rate sensOT 
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if iJie angular rate sensor output is greater than the tbireshold,. . storing a 
plurality of angular rate sensor outputs in the memory. 

26. (original) The method of ^laim 25 further comprising the step, of storing a plnraKty of; 
angular sensor date stainps with the pluraKty of angular rate se^ 

27; (original) The method of claim 26 further comprising the step of ceasing the storing 
of the plurality of angular rate sensor outputs in the memory if the. angular rate sensor output. 
faUs below iflie threshold. .. . : 

28. (original) The method of claun 27 further conjpising the step of ceasing the storing 
of the plurality of angular rate sensdr outputs in the memory if the storing of the plurality of 
angular rate sensor outputs exceeds a ifirst time limit . 

29. (original) The method ojf claim 28 further conqjrising the step pf prphibiting the : 
storing of a plurality of aogular rate siensor outputs for a first period of time yihm the. storing of . 
the pluraUty of angular rate sensor outputs exceeds the first time limit 

30. (currently amended) The icuethod of claim 29i where the self-contained data recorder 
has a linear accelerometer, the hnear accelerometer having a linear accelerometer output, fimher 
comprising.ilte steps of: . . | - ■ 

contuiuQusly sajUpling ja &e linear accelerometer ou^ut; 

comparing the linear ^lerometer output with a threshold; and if ^the linear . 
accelerometer output is greater than jthe threshold, storing a plurality of linear accelerometar 
outputs in the monoxy. 
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31. (cunmtly amended) The method of claim 30 further comprising the step of ceasing 
the storing of the plurality of lineab: acceleration ou^uts s«ies in the memory if the .lin^ 
acceleration output falls below the Uriear accelerometer threshold. 

32. (original) The method oficlaim 31 furflier comprising ft^ 

of the plurality of linear accelerometer outputs in tilie memory if tibie storing of fhc plniaJity of 
linear accelerometar outputs exceeds k second time limit. 

33. (currently amended) Theinethod of claim 32 further comprising Ae-ste^ the step 
of prohibiting the storing of the plurality of linear accelerometer outputs for a second period of 
time if the storing of the plujahty of l^ar accelerometer outputs exceeds 

34. (original) The method of claim 33 further comprising the step of recalibrating the 
Itoe^acoaeiiomrtera^^ 

35. (currently amended) A seljf contained liati. ri^iwA^ ^^p^^^nc 
a housittg; ... 

a first linear accelerometer contained within the housing and producing a. first 
Imear accelerom^ . . . ^ . 

a second Unear acce%ometer contained within the housing and producing a 
second linear axxelerometer output; : 

a tMid linear accelerometer contained within the housing and producmg. a third 
linear ac<»ler<meter output; : 

a first angular rate sensor contained within the housing and producmg a first 
angular rate sttiseiou^^ j ■ - 
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* asecdndai^ 

angular rate seiisor output; 

a third angular rate sfensor contained within. th.e housing and producing a ftmd 
angiUsu: rate sensor output; ■ 

a meiaory contained within the housing; 
a processor contained -jvithin the housing; 

a first angular rate sensor filter co u nled between the processor and the frnzt 
angular rate sensor fo r allowing the fi rst angular rate sensor output to reach the nit^cessnr if th^ 
firist angular rate sensor outmit is with^tt a fiieouencv ran^ e; 

a second angular rate sensor filtCT coupled between the pipcess o r and the secp n^^ 
ar^Mflf j:at;^ sensor for allowing the second angul a r rate sensor output to reach the proce&SQ^ 



the secon d angular rate sensor output 



is within the firequencv range* 



a third aogiilar rate sensor filter co upled between the nrocessof and the 'th^ rH 
angular rate sensor for aUowing the t&ird angular rate sensor output to reach the processor if the 
third angu lar rate sensor output is within the fireQuencv ranee: and 

and a pow er supply contained with the housing: 

and wherein the processor is configureH gfnrf> m tfiA m^ypr^, ^i^^^^^ the, fijct 
linear acceleix)meter output, &e_?econd linear accelerometer output, the t hird linear 
accelerometer output, ^first angular rate sensor output, the second angular rate sensor output, 
or the third angular rate sensor outputj; 

and a powor oiqiply r ontninod with Ifao houbing> 



! 
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36. (original) TKe ^atarerorderof claim 35 where lie fi^^ 
a first angular rate about a first angular rate sensor axis, the second angular rate sensor measures • 
a second angular rate about a second angular rate saosor Mcis, and fhe tliird.angular rate saisor- 
measures a ibiird angular rate about :a third angular rate sensor axis, and the first angular rate 
sensor axis, the second angular rat^ sensor axis and the third angular rate sensor axis are. 

. . substantially.orthogonal. ._ j .. . 

3.'^- (drigtnal) The data fecjorder of claim 36 where the 'first linear accelerometer 
measures a first linear acceleration; along a first linear acceleration axis, the second linear 
accelerometer mieasures a second linear acceletation along a second hnear acceleration axis and 
acceleroineter measures a third linear, acceleration .along a . third linear - 
acceleration axis, and where the first jbmear acceleration axis, the second linear acceleralioh.axis 
and the third linear acceleratiott axis aie substantially orlhogbnal. 

38. (original) The data recor4er of claim 37 where the first linear accela-ation »ds and 
the first angular rate sensor axis are jsubstantially cplhnear, the second hnear acceleration axis 
and the second angular rate sensq: axis are substantiaUy coUinear, and. the third hnear 
acceleration axis and the third angularjrate sensor axis are sid?st3ntiaUyOT '. . ' 

39. (ori^nal) The data reconjer of claim 38 fiiither including a clock for . generating a 
time stanq). 

40. (original) The data recorder of claim 39 where the processor is configured.to store : 
the time stamp m the memory when the processor stores in the memory the first linear 
accelerometer ou^ut, the second Un^ar accelerometer output, the third hnear accelerojoaeter 
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output, the first angular rate sensor ioutput, the second angular rate sensor output, or the third 
angular rate sen.sor output .......... 

41. (original) The data recover of claim 40 where the processor is configured to store 
the first linear acceleroineter outpui the second linear accelerometer output, the . third- linear 
accelerdmeter output, the first angular rate sensor output, the second angular late sensor output, 
or the third angular rate sensor oulpm only when the first linear accelerometer output, the second 
linear accelerometer output, the third linear accelerometer output, the first angular rate sensor 
ou^ut. the second angular rate sensor output, or the third angular rate sensor output exceed a 
ttireshold. 

42. (original) The data recorder of claim 41 where the processor is configured to 

: cdnfihiioiisly store the .fiirei linear accelerometer output, the .second'.liftear accelerometw ou^ut,. . 
the third linear accelerometer output, die fiist angular rate sensor output, the second angular rate 
sensor output, or the tiiiid angular rate sensor output only when the first linear accelerometer 
output, the second linear accelerora^ output, the third, linear accelerometer output, the first 

; angular rate sensor output; the second- angular rate sensor output, or the tihird angular rate sensor", 
output exceeds the threshold. 

43. (cancelled) 

i 

44. (currently amended) Th^ data recordCT Of claim 4* 42 where the processor is 
cbiifigured to stop storing "the first lin^r accelertwneter ou^ut, the second linear accelerometer 
outpiit, the fliiTd linear accelerometer output, the first anguli- rate saisor output,., the second 
angular rate sensor ou^ut,.or the thirdjangular rate sensor ou^ut after a select period of time. 
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45. (original) The data reporder of claim 44 where the processor is configured to 
:6alfc(ilafe a velocity dhange fiom the first linear accelerometer . ou^ut,. the second linea^ 
aiccelerdmetwoujpufaiMlthe^^ 

46. (original) the data rcc-order of claim 45 where the processor is configured to 
: determine a peak hnear acceleration ^om the first linear accelerometer output, the second linear 

acceleroirieter output arid the tlurd Imfear accelerometer output. 

47: (original) The data leoOTder of claim 46 fiirther comprising a humidity sensor 
producing a humidity sensor output land a temperatiie sensor producing a temperature sensor 
output, yfbere the humidity sensor arid the temperature sensor are contained within the housing 
and where the processor is configur«l to store the humidity sensor output and the tenqierature 

i 

s^isor output 

48. (original) The data recprdcr of claim 47 fiirther comprising a commumcation 
inter&ce contained substantially wiliin the housing allowing for coBganunicalion of tiie data 
recorder with ext^al devices. 

49. (original) The data recorder of claim 4S where the communication interfecfe includes 
a wireless cbminunication device. 

;■; 50.-56. (cancelled) 

.^Z:i°5^). "^^^.^^.^^"^ of where ftie angular rate spngOTilapKjgranimable...^ 

^^^y Th® of claim 57 whwe the angular rate sensor ^is ppcograicraable 

by One of thie processor and a data coni^ 
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